, III). The second polar body was found in all RGS14-dicted Mendelian ratio was consistently maintained during later stages.
is critical for the first cell division of the fertilized zygote, Rgs14 leads to embryonic lethality. Rgs14 Ϫ/Ϫ embryos were not detected among the progeny of Rgs14 ϩ/Ϫ matand plays an essential role in mitosis.
ings isolated from time pregnancies between E6.5 and E14.5 and genotyped by nested PCR (Supplemental FigResults Figure 1A) , demonstrating that the disruption of Figure 1C , III). The second polar body was found in all RGS14-dicted Mendelian ratio was consistently maintained during later stages.
negative embryos examined, demonstrating that meiosis is completed. However, neither the dense MTs about Because of difficulty in genotyping Rgs14 Ϫ/Ϫ embryos due to DNA fragmentation, we employed immunofluoeach pronuclei nor the barrel-shaped, anastral spindle was ever detected in Rgs14 Ϫ/Ϫ embryos. By 32 hr postrescence microscopy to classify embryos as RGS14 positive or negative. We produced two rabbit antibodies fertilization, 72% of RGS14-negative 1-cell embryos (37 of 52) were found to contain disorganized nuclei and directed against rat RGS14 fragments; antibody specificity was verified by immunoblot and immunocytohazy ␤-tubulin immunofluorescence (e.g., Figure 1C , IV). Failure of Rgs14 Ϫ/Ϫ embryos to survive past the first chemistry on postimplantation mouse embryos and mouse trophoblast stem cells (Supplemental Figure S2) . cell cycle following fertilization is surprising. Targeted inactivation of other genes expressed early in the zyAll RGS14-negative embryos successfully genotyped by nested RT-PCR (n ϭ 30) were found to be Rgs14 shaped cytoplasmic bridge between the nascent nuclei mRNA was not detectable by RT-PCR in either sperm of the emerging 2-cell embryo ( Figure 2D ). RGS14 exor oocyte but was readily amplified in the zygote through pression is detected continuously through the subseto the blastocyst stage (Figure 2A and data not shown) . quent stages of the preimplantation embryo ( Figure 2D ).
Maternal proteins may be present in the 1-cell embryo
In contrast, RGS12 is below the level of detection in the in the absence of the corresponding mRNA (Schultz, zygote until the blastocyst stage ( Figures 2B and 2C  2002) . Consequently, we analyzed RGS14 protein exand data not shown). We conclude that Rgs14 is tranpression in the preimplantation embryo. RGS14 is scribed and translated de novo by the embryonic gereadily detected in germinal vesicle oocytes, but not in nome prior to or at the time of initiation of the first metaphase II oocytes ( Figure 2D ), suggesting that cell cycle and persists throughout the preimplantation RGS14 is degraded during the second meiotic arrest of period, whereas its R12 subfamily relative Rgs12 is not the oocytes. . In contrast, we have detected RGS14 expression pletion of meiosis II upon fertilization. Whereas there throughout mouse embryogenesis and in all mouse tisappears to be sufficient RGS14 for completing the first sues from E7.5 through to adulthood (e.g., Figure 2D , meiotic division, none can be detected in the second Supplemental Figure S2 ). Our finding of RGS14 protein meiotic arrest in metaphase II (Figure 2D ), suggesting expression in a variety of adult mouse tissues (Suppletight cell cycle-dependent regulation of RGS14 expresmental Figure S2 ) is consistent with our previously resion and a division in the factors required for each metaported Northern blot analysis in the rat which demonphase of the oocyte. Clearly, this raises the question as strated that, whereas RGS14 mRNA was abundant in to how metaphase II is completed upon fertilization in spleen and brain, lower expression was readily detectable in all other adult rat tissues examined (Snow et al., the apparent absence of RGS14. Whether the other R12 
